Dietary calcium modifies concentrations of lead and other metals and renal calbindin in rats.
We studied the effects of dietary calcium on kidney, femur, testis, liver, heart and brain concentrations of lead, magnesium, iron, copper, calcium and zinc in rats exposed to lead for 1 y. Renal levels of the 28,000 Da, vitamin D-dependent, calcium-binding protein calbindin-D28K were also measured. Seventy-two weanling male Sprague-Dawley rats were randomly assigned to one of nine treatment groups. Rats were fed diets containing 0.1, 0.5 or 2.5% Ca for 52 wk and were simultaneously given either 0, 50 or 100 mg lead/L in their drinking water. Rats fed the 0.1% Ca diet had organ lead concentrations that were two- to 20-fold greater than the corresponding animals fed 0.5% Ca. Rats fed diets containing 2.5% Ca had the lowest organ lead concentrations. Despite substantial effects of diet Ca on organ lead concentrations, Ca did not significantly influence concentrations of most other divalent metals studied with the exception of kidney calcium and magnesium, testis iron, plasma ionic calcium and magnesium, and several femur metals. Kidney calcium concentrations were lower in rats fed 2.5% Ca diets than in those fed 0.1 or 0.5% Ca diets. For rats not given lead, renal calbindin concentrations were highest in rats fed 0.1% Ca, and lowest in rats fed 2.5% Ca. Lead inhibited an increase in renal calbindin in the rats fed 0.1% Ca, but paradoxically increased renal calbindin levels in animals fed 2.5% Ca.